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This Self-Study Program covers information on For testing, adjustment and repair 
the Volkswagen 2.0 Liter Chain-Driven TSI Engine. procedures, always refer to the latest 
This Self-Study Program is not a Repair Manual. electronic service information. 
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Technical Description 


Four Cylinder, Four Valve, TS! Turbocharged 
Gasoline Engine 


Engine Block 


— Cast iron crankcase 
— Balancer shafts in crankcase 


engt in part or 


— Forged steel crankshaft 


yo 


— Sump-mounted oil pump — chain- -driven by 
crankshaft % 

— Timing gear chain — front end of engine 

— Balancer — chain-driven at front end of engine 

Cylinder Head "e 

— 4-valve cylinder head "ie 


— 1 INA intake camshaft adjuster 


Intake Manifold 


— Jumble flap 


Fuel Supply 


— Demand controlled on low and high-pressure ends 
— Multi-port high-pressure injector 


o Charge-air coole 3 


Introduction 
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Engine Management 
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— MED 175 engine control module 3 

o . d e LO 

- Hot-film air mass flow with integral temperature < 

sensor 


— Throttle valve with contactless sensor 


— Map-controlled ignition with cylinderselective, 


y 
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S 
digital knock control 


— Single-spark ignition coils 


Turbocharging  . x 


Cd 
— Integral exhaust je 







— B9654 pressure con^ ith overpressure 
— Electrical wastegate valve 


Exhaust 

— Single-chamber exhaust system with close- 
coupled pre-catalyst 

Combustion Process 


— Fuel straight injection 








Introduction 





2.0L Chain-Driven TSI Engine 





201 (150) 
265 (360) 
243 (330) 
220 (300) 161 (120) 
200 (270) 
177 (240) 
9924 (90) 
S , 
155 (210) Mz, 
"Zë, 
e 
133 (180) e 9 
SS 
Oy 
110 (150) 80 (60) 2 
Z, 
© 
88 (120) S. 
Z 
2. 
67 (90) - 5 
3 40 (30) © 
44 (60) $ 
< E 
A = 
22 (30) 3 
a. 8 
o. 0 © 
© 0 1000 2000 3000 4000 5000 6000 7000 S 
O l l D 
a. Engine speed in RPM o 
à o 
O- = 
© 5 
© e 
9 3 


Engine Code 

Type of Engine 

Displacement 

Maximum Power 

Maximum Torque 

Number of Valves Per Cylinder 
Bore 

Stroke 


Compression Ratio 


Firing Order 


Engine Weight 
Engine Management 
Fuel Grade 


Exhaust Emission Standard 





Engine Mechanicals 





Cylinder Block 


enAG. Volkswagen AG 


a e 
The cylinder block has a closed-deck configuration Th desides of the pistons aré cooled by engine 


and is made of cast iron. It houses the five-bearing dìl supplied by spray jets mounted on the-cylinder 
crankshaft assembly and the two balancer shafts. S block. “89, 
© $^ 

The housing for mounting the chain drives is N The cylinder block is sealed on the transmission Side 

integrated in the block. The cylinder liners are © by a sealing flange and gasket. 7, 

s 3 e SC ; 8 L 

finished in a three-stage fluid jet honing process. Gi 
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Engine Mechanicals 





Oil Pan 


The oil pan consists of two sections. The bottom section is made of sheet steel (deep 
drawn, punched, and catalytically coated). |t houses 


The upper section is made of an aluminum alloy Oi eyese acer Giana he proide 


(AlS172Cu) and reinforces the crankcase through a 
bedplate effect. It also houses the oil pump. The bottom section is bolted to the upper section 


The upper section is bolted to the crankcase and and sealed with a liquid sealant. 


sealed with a liquid sealant. The oil pan has an integral honeycomb insert made 
of polyamide to prevent oil churning when the 
vehicle is driven aggressively. 











Aluminum Alloy Oil 
Pan Top Section 


Polyamide 
Honeycomb 
Insert 


Stamped Steel Oil Pan 
Bottom Section 





Engine Mechanicals 





Crankshaft 


The five main bearing crankshaft is made of ee 
steel and induction hardene Qptiralsbalanci , 
achieved by using gight'é&unterweights. 2) 


thrust washers at the middle support bearing. 
To additionally réffiforce the crankshaft assembly, 


"Bronze bushings are press-fit into the small 
three inner rain bearing caps are cross-bolted to the trapezoidal upper end of the connecting rods. 
oylinder block 


The crankshaft main bearings are a two component 
type. Axial play of the crankshaft is controlled by 


The lover end of the connecting rods are cracked to 
ensure a-precision fit and reduce movement of the 





Trapezoidal Connecting Rod (Small End) 


Material 36MnVSA bearing cap under load. 

Length: Ba? in (ene The upper and lower bearing shells of the connecting 
rod are not identical i in composition. The upper 

Big End Bearing: 1.88 In (478 mm) 


bearing shell isa two-component composite 

















Bronze Connecting 


= Small: End Bearing: 0.82 in (27 mm) bearing while the lower shell is a three-component 
9 composite bearing. 
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> Rod Bushing Trapezoidal 
2 Shaped Small End 
%, of Connecting Rod 


Connecting 
Rod Upper 
Bearing Shell 


Main Bearing Cap 


Connecting 
Rod Cap Cross-Bolted Main 
Bearing Caps and Bolts 





Engine Mechanicals 





Gears are coded for 
assembly — they can only 
be installed one way 





Chain Sprocket 





er gy purposes, In part or jn Who 
AA e P 


Spur Gear Drive | 


“Wy $ 
The chain drive sprocket e mounted to the On ttié transmission side of the engine, a dual 
crankshaft face and driven by a Spur-gear forged in | mëss flywheel or torque converter (depending on 
the crankshaft. The other end of the chain sprocket transmission) is mounted to the crankshaft with 
also has a spur gear surface which drives the eight bolts. 


vibration damper. This method of joining allows high 
torque to be transmitted to the chain sprocket and 

vibration damper while keeping the diameter of the 
components small. This allows better sealing by the 
radial shaft seal at the vibration damper hub. Special 
tools are required during disassembly/assembly of 

these components to prevent damage to the gears. 


Engine Mechanicals 





Pistons 


The pistons are specially designed for the TSI engine 

with a cast-in ring land for the upper piston ring. NS 
Coated skirts are used to help reduce frictional Lag 

losses. The upper piston ring is rectangular, he 

second piston ring is a taper-faced ring, arid the oll 

scraper ring is a beveled ring with expander. 


The 31CrMoV wrist pins are held | “place by snap 
rings. The bottom side of the pistons are cooled by 


engine oil from spray jets mounted on the cylinder 
block. < 








Engine Mechanicals 





Cylinder Head 





Engine Mechanicals 





The 4-valve cylinder head is cast from aluminum 
alloy. Intake and exhaust valves are actuatedaby roller 
cam followers supported by hydraulic valve4ifters. 


The intake and exhaust camshafts are chain-driven. 


The variable timing of the intake camshaft Is 
accomplished through the INA camshaft-adjustment 
system (page 11). 


Features 


— Crossflow cylinder head made of ASI10Mg 
— [hree-layer metal head gasket. 
— Intake ports divided by baffle plate 


— Cylinder head cover made of AlSi9Cu3 with 
integrated ladder frame, bolted to cylinder head 
and sealed with liquid sealant 


— Intake valve: solid-stem valve, chrome-plated with 
reinforced seat 


— Exhaust valve: sodium filled hollow-stem valve, 
chrome-plated and tempered with reinforced seat 
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Check valve 
Sealing end cap 
Exhaust valve 
Intake valve 
Valve stem seal 
Valve spring 


Valve spring retainer 


LO TMO O U > 


Valve keeper 


Exhaust camshaft 


c 


Intake camshaft with INA adjuster 


The cylinder head cover adds support by acting as a 
ladder frame and does not have to be disassembled 
to remove the cylinder head. 


The diagonal opening and sealing face simplifies 
drive chain installation. 


— Single valve spring made of steel 


— Roller cam followers running in needle bearings, 
hydraulic valve clearance adjustment 





- Hydro-formed, assemyeled intake camshaft with 
variable valve timing, *&iw/ell angle 190%, valve lift 
| OR 


— Hydféetormed, assembled exhaust camshaft with 
press-fit drive gear, dwell angle 180°, valve lift 
8mm 


— INA Camshaft Adjuster, timing range 60° crank 
angle, basic position is locked in "retard" (engine 
not running) 


Cylinder head cover 

Cylinder head cover screw 

Screw plug 

Sealing end cap 

Hydraulic valve clearance adjuster 
Roller cam follower 

Dowel pin 

Cylinder head bolt with washer 


Exhaust manifold locating pin 


A o NO VOZZrN 


Exhaust manifold stud 
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: : KS “8, 
Bearing Bridge E CN 
S 70» 
A die-cast aluminum bearing bridge mounted at the The bearing bridge also serves 40 connect the two oil 
front of the cylinder head fias the following tasks: galleries of the cylinder head. A check valve and filter 
vs screen are integrated In the pressutized oil duct to 
- Supporting the camshaits the INA camshaft adjuster. e 
— Supplying pressuriée oil to camshaft bearings © 
© 
— Supplying pressurized oil to the camshaft adjuster = 
— Controlling axial movement of camshafts 3 
O 
— Mounting point fór Camshaft Adjustment Valve 1 G 
N205 © S 
o ` 





Die-Cast Aluminum 
Bearing Bridge 
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Engine Mechanicals 





INA Camshaft Adjustment System 


The 2.0L TSI engine uses a hydraulic vane cell 


Intake camshaft timing is map-controlled by the 
adjuster on the intake camshaft to affect valve engine control module. The goals are to improve 
timing. Only the intake camshaft has variably engine power, enhance running smoothness, and 
adjusted timing on this engine. Oil pressure for this reduce emissions (through internal exhaust gas 
task Is provided by the engine oil pump. recirculation). 

The variable camshaft adjuster provides an 
adjustment range of 60° crank angle. The camshaft Function 





is locked in the retard position at engine shut-off. 
This function is performed by a spring-loaded locking Pressurized oil flows to the central valve via the 

pin. The camshaft is released when the engine oil camshaft bearing through bores in the camshaft. 
pressure exceeds 725 psi (0.5 bar). From here, depending on adjustment requirements, 
the oil flows through additional bores in the camshaft 
to one of the chambers in the adjuster. 


The rotor of the vane cell adjuster is welded to the 
intake camshaft. The 4/3-way central valve required 
for adjuster control is integrated in the camshaft. 


Stator 
Cover 














4/3-Way 


Vane with Spring 
Central Valve 


Low-Friction 


Bearing "t. 
So, 
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Camshaft We, ` A d 

Adjustment 
Valve 1 N205 

Locking Pin 


Armature 


Locking Spring 
Shaft with Ball 


Winding Coil Element Camshaft with Bores 
for Hydraulic Control 
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Engine Mechanicals 





Valve Timing 


G17 Engine Coolant Temperature Sensor 
G40 Camshaft Position Sensor 
G28 | Engine Speed Sensor 
G70 Mass Air Flow Sensor 
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The valve is activated electrically via Čamshaft 
Adjustment Valve 1 N205. © 


© 

When activated by a PWM signal, the solenoid 

produces a variable magnetic field. Deperiding on 

the strength of the magnetic field, the shaftwith 

ball is shifted towards the camshaft axis of rotátion. 

This, in turn, displaces the 4/3-way central valve aad 

allows the oil to flow to the corresponding chamber.) 
O 


o 





Z 
J271 Motronic ECM Power Supply Relay i 
J623 Motronic Engine Control Module 
N205 Camshaft Adjustment Valve 1 


The new design has many advantages. It provides 
a very high adjustment rate capability even in 
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Engine Mechanicals 





Chain Drive 


All three chains of the 2.0L engine are driven directly 


Gear chains (as opposed to roller chains) are used in 
by the chain sprocket mounted to the crankshaft. 


all three planes. They are 1/4 inch gear chains whose 
The chains are arranged in three planes (levels). tension is controlled by four tension plates and five 
guide plates. 
— 1st Plane - Balance Shaft Drive 


Gear chains are more wear resistant and produce 
— 2nd Plane - Camshaft Drive 


less noise than roller chains. The amount of space 
— 3rd Plane - Oil Pump Drive 


required for a given power transmission capacity is 
less than that of a timing belt or roller chain. 





Gear chains are highly flexible in application 
because their width can be adapted for any power 
requirement by selecting the number of plates 


accordingly. They have an efficiency of approximately 
99%. 


„aaen AG. Volkswagen AG w- 








Intake Camshaft 
with INA Adjuster 
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Oil Pump 


Balance Shaft 
Drive 


Drive Gear 
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1st Plane — Balance Shaft Drive 200) "Que, 
WP d», 
9 Se 
Two cylinder block housed balance shafts are used Chain lubrication is provided boil returning from the 
to counteract unwanted vibration at'engine speeds cylinder head. Oil is collected anddistributed to the 
above 4000 rpm from being transmitted to the car chain by a separate lubrication charnel. 
body. À Mounting the balance shafts in the cylinder block has 
The balance shafts run at twice the engine speed in the following advantages: = 


opposite direction from one“another. The direction 


S 
of the second shaft is revetsed by an idler gear. The - The cylinder block provides higher rigidity 


horizontally staggered arrangement of the balance - Oil foaming is eliminated by moving the rotating 
shafts also helps reduce vibration. parts away from the oil sump = 
The balance shafts are made from spheroidal o 
graphite cast iron and ruft in three bearings. 3 

© = 
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a S 





Balance Shafts 








Hydraulic Chain Guide Rail 


Tensioner 






Tensioning Rail Idler Gear 


Slide Rail 


Chain Sprocket 
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Balance Shaft Layout A 
S % 
D Z, . mE 
The oil return channel from the cylinder head is The balance shaft is mounted in a plastic pipe. This 
located on therěxhaust side of the cylinder block. prevents oil returning from the cylinder head from 
Return oil flows through the balance shaft housing. churning and foaming trom direct contact with the 
S balance shaft. 





Oil Returr-Channel 
from Cylinder Head 





Idler Gear . 
Helical Balance 


Shaft Drive Gear 
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Engine Mechanicals 





2nd Plane — Gm Drive 

The camshafts are driven by a chain positioned on 
the second level. lensioning is accomplished by a 
hydraulic tensioner. The tensioner can be accessed 
through a service opening. This allows the timing 
chain to be detached after removing the cylinder 
head without having to remove the engine timing 
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S Slide Rail, <= 
= Timing Gear > 
a Ə Chain Sprocket, INA 
d - |ntake Camshaft Adjuster 
D 
O 
S Chain Sprocket, 

5 Exhaust Camshaft 
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"e. Tensioning Rails 
O3 - : 
Ag bor Guide Rail, 
9104. Timing Gear 


Tensioning Rail, 
Timing Gear 


Balance Shaft Gear, 
Exhaust Side of Engine | 

CE Yr Balance Shaft Gear, 
e Wa NY 


Hydraulic Tensioner, Intake Side of Engine 


Camshaft Chain Drive 


Tensioning Rail l f 


Balance Shaft ^ © © : 
Chain Tensioner 


Collar Bolt, UO EB 


Tensioning Rail 
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Slide Rail 


Tensioning Rail, 


Chain Sprocket Oil Pump 


Chain, Oil Pump 


| Chain Sprocket, 
Oil Pump 
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Engine Mechanicals 


C 
© 
SS 
© 
x 
e 8 Z 
e. 
< Z 
é A 
oO © 
— 
9 5 
© 
o 


= 


o 
A hydraulically damped system is not needed due 
to the low dynamic load. The chain is lubricateaPby 


The chain drive for the oil pump is located In the third 
plane. A polyamide slide railds used in this drive to 
locate and tension the chain, The tension Is produced return oil or by the oil in the oil pan. 
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3rd Plane — Oil Pump Drive“ 
< 





by a mechanical spring. 
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Drive Sprocket 

Attached to 
Crankshaft for 
Oil Pump 






Slide Rail 
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Oil Pump 






Cil Filter 


Screen Pressure 


Regulating Valve 


Tensioning Spring 


17 





Engine Mechanicals 








18 


Each drive chain has a special dark link. The dark 
links are only on one side of the drive chain facing 
out from the engine block. For the adjustment of the 
camshaft drive, the markings on the chain sprockets 
must align with the dark links of the chain. 


However, to bring the camshaft drive gears into 
alignment with TDC by rotating the crankshaft 
requires approximately 166 revolutions of the 
crankshaft. Therefore, during repairs when the drive 
chains must be removed, it is acceptable that the 
technician use the dark links as a guide and make his 
own markings on the sprockets. 


Please refer to the appropriate repair information for 
complete details. 


an AG. Volks agen AG 
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é Engine Mechanicals 
©? T 
Alternator/AC Compressor Drive : 


S 


© 
A subframe supports both the alternator and air 
conditioning compressor. They are driven by a 


Z. 
a 
S. 
Z 
poly-vee belt which is tensionéd by a spring-loaded 
tensioner. 


M 










Subframe 


Alternator 


Spring-Loaded 
Belt Tensioner 


Air Conditioner 
Compressor 
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Lubrication System 





Lubrication System Schematic 


Legend 


Screen 

Oil pump, chain-driven 
Cold start valve i 
Pressure regulating valve | 
Check valve, integrated into oil pump 
Water-oil heat exchanger 

Check valve, integrated into oil pump 
Oil cleaner 

Oil drain valve 
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| 
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i 
| 
| 
I 
| 
| 
10 Oil Pressure Switch F1 | ` 
11 Spray jets with integrated valves | j 
12 Oil screen | E: 
13 Chain tensioner | M 
14 Chain tensioner | t| 
15 Gear lubrication | | i 
16 Coarse oil mist separator i 
17 Non-return valve, integrated into cylinder head | { 
18 Oil screen | | | i 
19 Flow restrictor i 25 22 € n. 
20 Lubrication of high-pressure fuel pump cam | Bearing Bridge i A Le 
21 Fine oil mist separator P NETT RR E 
22 Oil screen S e 
23 Check valve, integrated d bearing bridge 
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| 
Multi-directional regulating valve for camshaft adjuster ; 
Camshaft Adjustment Valve 1 N205 i 
Oil Level Thermál Sensor G266 | 
27 Vacuum pump | 
28 Turbocharger 
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Lubrication System 








| | i 
B | i a 
LL = — J i . Vacuum Pump g 
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4 O 
| A Camshaft bearing a 
j B Support element > 
| C Balance shaft bearing > 
D Connecting rod Ê 
| E Main bearing £3 
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EJ Low-Pr jé a 


P High-Pressure Circuit 
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Lubrication System 





Oil Pump 


The external gear oil pump is housed in the oil pan 


Excessively high oil pressures can occur at high oil 
top section and is chain-driven by the crankshaft. 


viscosity levels during cold starting. 
The oil pressure is controlled inside the pump by 

a control spring and piston. The system is also 

protected against overpressure by a spring loaded 

valve ball (cold start valve). 


Cover 
















Housing 
Chain 
Sprocket 
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t el Ball 
xo 
Compression Spring 










= 
End Cap External Oil 
= Pump Gears 
< Piston 
o 
© 
Q. 
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Compression Spring 


Stop 
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voor rcv... Lubrication System 
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V Ne. 
Oil Filter and | Cooler CA 
A 
The oll filter adii 4 cooler bracket are integrated in a The oll filter cartridge i Is accessible from above for 
subframe. Kalso houses the oil pressure switch and easy servicing. To Brevent oil spillage when changing 
the tensioner for the belt drive. the filter, a breech pi opens as the filter is removed. 
S This allows the oil to flow back into the oil pan. 
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Cil Filter 





Oil Cooler 






Oil Filter 
Module Bracket 
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Lubrication System 





Oil Filter 
Cartridge 







Non-Return Oil Feed from 
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o 
"9]cSleeve Integrated 
into Oil Filter 


Breech Pin Resetting 
Range Allowing Direct 
Return To Oil Pan 


Direct Return 
to Oil Pan 
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^. Crankcase Ventilation System 





System Overview 

A primary oil separator is installed on the cylinder 

block just below the engine coolant pump. A baffle 
plate | in the oil pan upper section prevents engine 

S oil from being drawn out of the sump at the gas 

- extraction point. In the primary oil separator, the 

blow-by gases flow through a labyrinth to separate 

coarse particles from the oil. The primary oil 

separator has two separation stages which work on 

the baffle-plate principle. 


The separated oil flows back along oil return lines 
into the oil pan. The blow-by gases continue to flow 
from the primary oil separator through a channel 

in the cylinder block to the cylinder head. The large 
cross-section channels results in a low crankcase 

= breather gas flow rate which prevents oil droplets 
© from travelling along the sides. 





A fine oil separator is integrated with the cylinder 
héad cover. A single-stage cyclone separator with a 
parallel bypass valve filters out any residual ultra-fine 
oll particles. 
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ký 
Fine Oil Separator 





Primary Oil Separator 


d Z^ 


bh? separated oil flows into the cylinder head 
through. a port in the cylinder head cover; trom there, 
the oll i E returned to the oil pan. To prevent intake 

of the engine oil under excessively high vacuum, a 
check valve: i is installed at the end of the oil return 
duct. This check valve is installed in the honeycomb 
insert in the oi pan. 


The blow-by gases flow along a duct integrated in 
the cylinder head cover to a two-stage pressure 
regulating valve. The pressure regulating valve 
prevents excessively high vacuum from developing 
within the cylinder block. 


The pressure regulating valve is installed in a housing 
together with two check valves. The check valves 
regulate blow-by gas flow depending on pressure 
conditions i in the intake manifold. If a vacuum is 
present in the intake manifold (for example, at low 
engine speed) when the exhaust gas turbocharger 

IS not producing boost pressure, the blow-by gases 





| gre drawn directly into the intake manifold. If boost 
4" pressure is present, the blow-by gas is inducted on 


the intake side of the turbocharger. 
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Crankcase Ventilation System ` ` 


el 


a a a - SN 
Positive Crankcase Ventilation " 
S 

o 4 
This system supplies the crankcase with fresh air to 
mix with blow-by gases. Fuel and water vapors in the 


blow-by gases are absorbed by the fresheair and then 


discharged through the crankcase ventilation system. 
hi 


Fresh air is drawn in from the intake ai£& system 
downstream of the air filter and MassAir Flow 
Sensor. A breather pipe is connected4o the cylinder 
head cover via a check valve (PCV valve). 

< 


o 
a 











= 
© 
U Housing 
jum 
o 
c 
© 
pw 
© 
gL Sealing Disc 
o 
Retainer 
B 


Opening Pressure 


xO 


Sg, 
% 
© 
© 
The PCV valve ensures a continuous air supply and 
that unfiltered blow-by gases cannot be aspirateď“. 
G 


directly. 


The PCV valve is also designed to open under high 
pressure inside the crankcase. This precaution © 
prevents damage to seals due to overpressure. 


PCV Valve 


Cover 
Compression Spring 


O Ring 


Silicone Valve 
Disc, Perforated 


O Ring 





©) 


© 
© 
© 


= © along 


V circulating through the cylinder head, the coolant 
&. is routed back to the radiator via the thermostat 

o. housing or recirculated through the coolant pump if 
5 the thermostat is closed. 


The engine uses a cross-flow cooling system. Engine 
9 coolant first flows to the front of the engine from 
© the coolant pump. The coolant is then distributed 


= 
Engine Cooling System S 
© 


ducts and circulates around the cylinders. After mounting subframe. 
O 


After-Run Coolànt Pump V51 protects the 


shut-off. 


Oju 


© 
The heat exchanger and turbocharger are part of 
the engine cooling circuit. The engine oil cooler is 
connected directly to the cylinder block through its 


turbocharger Bearings from overheating after engine 













[3 The pump ig:activated by the engine control module 
e based on programmed characteristic maps. 
© M 
% S 
© o" 
KA © Heat Exchanger 
"9, ^ - — — m 2 
M 





Coolant Expansion Tank 
| 


Turbocharger 





Coolant Outlet from 
Cylinder Head to 
Heat Exchanger 


Coolant 
Pipe 


Engine Oil 
Cooler 






Thermostat/Coolant 
Pump Module 


After-Run Coolant Pump V51 


Radiator 


Note Vehicle coolant systems are 
dependent on model equipment 
installed. For vehicle specific 
information, please consult the 
© relevant Repair Manual. 
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Cooling System 












Engine Coil 
Cooler 


: M d. P s 
Coolant Pump 
Drive 









Thermostat 
Housing with 
Coolant Pump 


p *- 
i =. 
i d Outlet ~~ 
Tr Inlet 
© 
Long and Short Cooling 
Circuits Gontrolled by 


Coolant Thermostat 
e. 
© 
$5 
U 
7 
* "T. 
K 
d %6 
/ 
"o, 





28 


Cooling System 





Coolant Pump 


The coolant pump, temperature sensor, and coolant 
thermostat are integrated in a common housing 
made of duroplastic. 

This housing is attached to the cylinder block below 


the intake manifold. 
A drive gear at the end of the balance shaft drives 
the coolant pump via a toothed belt. The larger drive 
gear on the pump acts as a speed reducer. A fan 
wheel is attached to the coolant pump drive gear to 
cool the toothed belt. ae 
S 
The coolant pump impeller is made of plastic and bës 
a special vane contour which permits high engine 
speeds with low risk of pump cavitation. S 
© 
The thermostat begins to open at 203?F (95°C) and 


is Tully open at 221°F (705°C). 9 
s 
S 


The tension of the coolant pump 
drive belt is defined by the installation 
position of the coolant pump and 

: ,,F8nnotibe.agjusted, In the event of 


coolant pump failuressthe housing 
must also be replaced. KOM 


O, 
The toothed belt drive gear of the. 
coolant pump has a left-hand thread, 


Note 






© 
Z, 
Z. 
% 
2. 
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Z 
z 
e 
© 
© 
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Engine Coolant 
Temperature (ECT) 
Sensor G62 


Coolant Pump 
Impeller 


5 
(D 
LO 
G 
o 
-h 
5 
S 
Fan Wheel 3 
E 
E 
= 
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Heating 
Return Line 


Coolant 
Thermostat 


Balance 
Shaft 


Toothed Belt Drive 
Gear with Left-Hand 
Thread Bolt 


Outlet 


Inlet 
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Air Intake System 





Intake Manifold Module 


Legend 
1 Throttle valve control module 6 Fuel port, high-pressure fuel rail 
2 Intake Air Temperature (/AT) Sensor G42 7 Double check valve for EVAP system 
3 Evaporative (EVAP) Emission Canister Purge 8 High-pressure fuel rail 
Regulator Valve N80 9 Fuel Pressure Sensor G247 
4 Vacuum motor for intake manifold flap 10 Intake manifold flaps 
changeover 11 Intake Manifold Runner Position Sensor G336 
5 Fuel port, high-pressure pump 





Air Intake System 





The body of the intake manifold module is made 


of polyamide and consists > of dwosshelsvadeh are 
plastic-welded together sno, 


Feedback about the flap position is provided by 


oy the engine is not running, the intake manifold flaps 
The intake m wii jt are trough shaped. Through agre closed. 

this shape i d their arrangement in the intake port, 
the intake“airflow i is improved when the flaps are 
open. „An improvement in tumble capacity is also 
achieved when closing the flaps. 


Blóweby gases and vapor from the charcoal canister 
vent directly into the airflow downstream of the 
throttle valve assembly. 


$ 
S 
Z 
The utum manifold flaps are adjusted by a vacuum e 
motor. The motor uses a two stage process. 5 
O © 
© 
© 
Q, 
: 


«à gl purposes, IN part or jn Who 





Intake Manifold Runner Position Sensor G336. When 
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Air Intake System 





Air Supply 


Vent 


: Hose Turbocharger 














" Air. 
| Intake ; 





Vacuum 


Intake Line 
Tube 











Positive Crankcase 
Ventilation (PCV) Line 









os 


Vacuum Pump 


Charcoal 
Canister 


Line Air Filter 








Intake Manifold Runner 
Control (IMRC) Valve N316 









Intake 
Manifold 





Pressure 
Regulating 
Valve 


Vent Hose 









Oil Separator 





Pressure Hose 










Charge Air 
Cooler 


| 
| E 
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Air Intake System 





Evaporative Emission System 


Venting of fuel vapors from the charcoal canister esee?" A hen bodstpřessure Is not present, the vapors are 
while the engine is running involves using twgo! drawn in through the intake manifold downstream 
different paths. When boost pressure from'the of the throttle body. A double check valve in the 
turbocharger is present, fuel vapors cannot directly evaporative system accomplishes this task. 
flow into the intake manifold. In this'case, the vapors © 
are directed to the intake side of.the turbocharger. 7, 
S Ki 
A © 





Inflow into Intake Fuel Tank 


Manifold (Charge 
Pressure Present) 






Exhaust Gas 
Turbocharger 










D 
rz] 


18 | 
IL 


Charcoal 


Canister Evaporative (EVAP) 


Emission Canister Purge 
Regulator Valve N80 





Manifold 







Charge Air 
Cooler 


Inflow into Intake 
Manifold (No 
Charge Pressure) 
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Air Intake System 





Vacuum Supply 


The required vacuum for the brake booster and 
other vacuum driven components of the engine is 
produced by a mechanically driven vacuum pump. 


The pump is a swivel vane pump driven by the 
exhaust camshaft and is installed behind the high- 
pressure fuel pump. 


The vacuum pump is capable of providing a sufficient 
vacuum for all vacuum components under any 
operating condition. 


Valve with 
Integrated 


For this reason, it is not necessary to use an 
additional vacuum reservoir. The pump is rated to 
deliver a continuous absolute pressure of 0.73 psi 
(bO mbar). 


Oil for lubricating the pump and to enhance the 
sealing of the pump vanes is provided through a 
special port in the cylinder head. 


Check To Brake Servo 






Vacuum Pump on the 
Exhaust Camshaft — 
Mechanically Driven 


T-Piece X 


Intake Manifold Runner 
Control (IMRC) Valve N316 


Vacuum Motor o, 


Air Intake System 





Vacuum Pump 





391109 





The position of the varie is constantly changing due 
to the rotational movefnent of the rotor. As a result, 


the volume of one section increases while the 


U 
Thevacuum pump consists of a rotor running in 
section decreases. 


beatings and a moving vane made of plastic which 
divides the vacuum pump into two sections. 
c volume of the other 


Ope 


Air Inflow from 


Vacuum System 


© 
© 
E 
O, 
C 
Vane 






Intake 
End 
NS? 
Rotor 
Vane 
Compressed 
Air 





Air Outflow to 
Cylinder Head 


Pressure End 
(Shuttle Valve) 
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Fuel System 





Fuel System 


The fuel system Is an advanced version of the 
system used on earlier TSI engines. 


All parts which are in direct contact with fuel are 


designed in such a way that the engine can run L Othe. Volksw 


any available fuel grade. Ad 


Special materials are used to ensure the fuel 
system meets all requirements relating to corrosion 


protection. x 
© 
S 
© 
5 
e 
Fuel Pressure 
Sensor G247 
Rail 
A LA 
E -= — < 
! KI 5 
i mg 


PWM Signal From 
Engine Control Module 


Ter. 31 


Ter. 30 


us AG 


The high-pressure system is supplied with fuel by 

a returnless, demand controlled pre-supply system. 
Fuel is delivered at a variable pressure between 50.7 
psi (3.5 bar) and 871 psi (6.0 bar). 


Ho oa Pressure sensor is used in this system. 
The correct fuélpressure | Is determined by 
mapped settings ofsthe engine control module and 
subsequently set by Gel | Pressure Regulator Valve 


N276. o 


High-Pressure 


4 
= 
%, 
ZS: 
Z. 
Z 
Ø 
© 
Fuel Pump = 





Fuel Pressure 
Regulator Valve N276 


Fuel Pump (FP) 
Control Module J538 


Fuel Filter 


| de 





Fuel System 





Fuel Rail 


The fuel delivery rate of the high-pressure pump has 


Fuel Pressure Sensor G247 
been reduced through the use of a fourlobe cam. 










A quicker pressure build-up is thus possible. This = = Ge sensor is mounted in the ad 
build-up benefits both cold starhandHotstartac oo 
situations. vok“ ES hoy psi ar). 
y Dy 
cor Gr 
ov Š . 
N Always carefully follow the repair 
E manual instructions when replacing 
ss the high-pressure fuel pump. The 
© . 
N pump can be destroyed if the 
L . actuating cam follower is not properly 
Š installed. 
„o e 
© Fuel Pressure © 
S Regulating Valve N276 © 
O, 
E Fuel High- 4 
< P P = 
S ressure Pump ma 
© Four-Lobed | 
D Cam 










Cam 


o 
O 
e 
2 
e 
© 
© 
© 
e 
o Follower 
= 
% 
Z 
© 
O 


x 
et 





From Fuel Tank 


Fuel Pressure 


Sensor G247 


Camshaft 





Fuel Injector 
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Fuel System 





High-Pressure Pump 


The demand controlled high-pressure pump by The high-pressure pump produces a maximum 
Bosch is driven by a four lobed cam on the end of pressure of 2175.5 psi (150 bar). The fuel pressure 
the intake camshaft. requested by the engine control module is adjusted 
The pump piston is driven by the camshaft and a by Fuel Pressure Regulator Valve N276. The pressure 
cam follower. This reduces friction as well as the = regulated between ES ES (50 bar) and P 
chain forces. The results are smoother engine psi (150 bar) depending on engine requirements. 
operation and higher fuel economy. The high-pressure pump now has its own pressure 
The use of the four lobe cam has allowed a reduced MIR Mawes tials Valve epee Po EUM 
piston stroke compared to earlier versions of the psi (200 bar) and admits pressure s me P 
2.0L TSI engine. Due to the shorter stroke, the chamber. Previously, pe ae Ae Ro 
individual delivery rates are lower. This, in turn, the low-pressure Pony Pe 
results in reduced pressure fluctuations. The as n j cd or when the engine heat 
metering precision of the injectors is also improved, SOA KS ANET SAULO, 

as there is now one feed stroke per injection. The The pressure pulsations in the low-pressure circuit 
advantage of this is improved oxygen sensor control are reduced by a damping element integrated in the 
and fuel efficiency. pump. 


Note Always follow the repair manual 
cautions and warnings when opening 
the high-pressure fuel system lines. 
Serious injury can result if proper 

* procedures are not observed. 
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High-Pressure Regulation Z = 
Fuel pressure and fuel guantity are regulated by Fuel After the intake valve closes, electrical power to the S 
i . 5 
Pressure Regulator Valve N276. The signal rom Fuel solenoid valve is shut off. S 
Pressure Sensor G247 is used by the engine céntrol E 


The intake valve kept closed by the pressure in thes 


module as a parameter. This sensor is located in the pump until the pump piston feed stroke is complete 






fuel rail Kä and the intake stroke begins. O 
Power demand has been reduced significantly a" s) o 
through a newly designed fuel pressure regulating Wey Ba Applying € dortinuous voltage ` to Fuel 


valve and associated control concept. 7819615, Pressure Regulator valve N276 for 


‘A longer than dhe second will cause 
damage to N276. 





At the start of delivery, Fuel Pressure Regulating 
Valve N276 is activated only very briefly. The intake 
valve closes, fuel pressure builds up, and fuel 
delivery immediately begins. 
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Fuel System 









Low Pressure j i 
Damper Inlet Valve | 



















Fuel Pressure 
- | | Regulator 
elivery —— Needle È Valve N276 
Chamber jk 


Outlet y ) 


wu d Je 
MI 1] Ce o oj 
Flange 


Armature Coil 


O Ring 


Note These illustrations have been modified 
slightly from the actual pump for 
purposes of clarity. 
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Fuel System 


Control Concept 


The diagram shows the high-pressure regulation 
function of the high-pressure pump. The complete 
delivery cycle for a cam is shown here. 


FRV De-Energized 


= 
Lo 






Delivery Chamber 





4 FSpring 


This cycle takes place four times during a single 
revolution of the camshaft. The bottom diagram 
shows the movement of the pump piston and the 
activation of Fuel Pressure Regulator N276. 


FRV De-Energized 


Si FSpring 
M Few Force EFP 


M Feow Force EFP 
= Fyacuum 





E I 
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(ee 


EV 
SS 
E 
© 
N 
S 
S 
X 
AX 
© 
o Intake Stroke 
© 
€ 
= 
= 
o 
© 
Q. 
c 
o 
© 
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e 
3 
e 
© 
< 
© 
e | 
e IFRV 
Q | 
= 
e a 
: Z i Q 
Fig. 1 k Fig. 2 S 
— Pump piston intake stroke, fuel flows into pump — Pump piston feed stroke, fuel flows back to inlet 
chamber T% x. — N276 de-energizes 
— N276 de-energizes 2, ' — IVopens due;tó upward motion of pump piston, fuel 


Intake Valve (IV) opens beca 
flow force of transfer fuel pump — Vacuum is present 
is 199 

inside pump log 
Exhaust Valve (EV) closes 


US spring force is less than 





moves front pump chamber into inlet 


EV.clóSes 


ue? 





—» FReverse Flow Force 








The operating point of the N276 changes depending 
on when it is activated by the engine control module. 


The ON time remains the same. 







Feed Stroke 


| = FSpring 
A Ffow Force EFP 
= F Delivery Pressure 





Current Reduction 
Time 


Fig. 3 

Pump piston feed stroke, fuel flows to rail 

N276 receives short pulse of electrical current from 
engine control module 

IV closes. Due to upward motion of pump piston, 
pressure builds up immediately inside pump 

EV opens 


Fuel System 


The earlier N276 is activated, the more actively the 
delivery stroke can be used and hence the more fuel 


can be delivered. 






Delivery Chamber 


e FElow Force EFP 
—d- FDelivery Pressure 


Legend 
FRV Fuel Pressure Regulator Valve N276 
| Current 
F Force 
IV Intake valve 
EPP Electric fuel pump 
EV Exhaust valve 
Fig. 4 


Pump piston feed stroke, fuel flows to rail until intake 
stroke begins 

N276 de-energizes 

IV closes 

EV opens 
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Fuel System 





Injector 


Each fuel injector has six individual fuel openings, The angle of cone of the jet is 50°. These 
providing better mixture preparation. modifications have resulted in reduced HC 
This also helps prevent "wetting" the intake valves ee parteuláté mater Tormaton dna. o 
and the combustion chamber surfaces during DES 


injection cycles. 
Single Port Injector 











Multi Port Injector 
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SA Exhaust System 
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Turbocharger and Manifold Module — 
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A turbocharger and manifold module is TES IS 
attached to the cylinder head by clamping flanges. 
O 
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Engine Management System 





Overview of Bosch MED 17.5 System 


Sensors 


Mass Air Flow (MAF) Sensor G70 
Intake Air Temperature (IAT) 
Sensor G299 


Engine Coolant Temperature (ECT) 





Sensor (on Radiator) G83 C | 
K 
Es 
Engine Coolant Temperature (ECT) 
Sensor G62 wv 
S 
X 


Change Air Pressuré Sensor G31 
Re 
O" 
O 
< 


Engine Speed (RPM) Sensor G28 


Engine Control Module 
(ECM) J623 with 
| | Ambient Pressure Sensor 





E 
O 
QJ 
= 

Camshaft Position (CMP) Sensor G40 
a 
o 
O- 


5 
Throttle Valve Control Module J338 with É - 
Throttle Drive Angle Sensor 1 G187 and © 
Throttle Drive Angle Sensor 2 G188 
o 





O 
© 
© 


"© 
Throttle Position (TP) Sensor G79 
Accelerator Pedal Positioti Sensor 2 
G185 o, 


O 
Oy 





Brake Pedal Switch F63 
Clutch Position Sensor G476 











Data Bus On 
Board Diagnostic 
Interface J533 





Fuel Pressure Sensor G247 





Intake Manifold Runner Position j 

Sensor G336 | — 
Cluster Control | 

Module J285  * 

Knock Sensor (KS) 1 G61 e 

Heated Oxygen Sensor (HO2S) | 

G39 PE 

Oxygen Sensor (O2S) 2 Behind CH Las 

Three Way Catalytic Converter 

(TWC) G131 Oil Level Thermal 

Sensor G266 





DFM Generator, Cruise Control ON/OFF 
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Engine Management System 





Actuators 


i Motronic Engine Control Module (ECM) 
Gi Power Supply Relay J271 


fad _ Engine Component Power Supply Relay 
— © 
3257 
C 
a 
© 
Intake Manifold Runner Control (IMRC) 
Valve N316, 
KE 
2 
Z 


Za 


Wastegate Bypass Regulator Valve N75 
ER 
© 
O, 
[s] 
5 
Fuel Pressure Regülator Valve N276 


O 
= 
= 
© 
O 
mmjp 


u 


(D 
Fuel Pump (FP) Cóntrol Module J538 
Transfer Fuel Pump (FP) G6 


O 
zr 


= 
G 
S 


Cylinder FuekInjectors 1-4 N30-N34 
X 


"A : O 
Agnition Coils with Power Output 
"Stages N70, N127, N291, N292 


Throttle Valve Control Module J338 with 


Throttle Drive for Electronic Power 
Control (EPC) G186 





Diagnostic Link 
Connector 





Evaporative (EVAP) Emission Canister 
Purge Regulator Valve N80 





Oxygen Sensor (O2S) Heater Z19 


Coolant Circulation Pump Relay J151 
After-Run Coolant Pump V51 





Camshaft Adjustment Valve 1 N205 





Radiator Fan Setting 1, PWM Signal 
Leak Detection Pump V144 
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Engine Management System 





Engine Control Module 


The 2.0L TSI engine uses the Bosch MED 175 
engine control module. The hardware and software 
components have been developed so they can be 
used for future projects both for gasoline and diesel 
engine applications. 


This allows maximum use with regards to functions 
and vehicle interfaces independent of the engine 
combustion configuration. Examples of this include 
the Electronic Pedal Control and radiator fan 
activation strategies. 


The new IFX Tricore processor family has 
sufficient capacity in reserve to accommodate 
future advancements in order to meet market 
requirements. 


Hardware in the engine control module: 


Infineon IFX Tricore 1766 (Leda Light) 
80 MHz system frequency 

— 15 MByte internal flash 

— Single chip system 





© 
> 
Oxygen Sensor Control | o 


A new feature of the MED 175 is the deletion of the 


continuous-duty oxygen sensor. Now, a něnlinear 
oxygen sensor is installed. The sensor is located 
between the close-coupled pre-catalyst gna the 
underbody catalytic converter. = 


The function of the continuous-duty pre-gat sensor 
has been mapped by the new functions of the 
engine control module. These maps are generated 
by conducting appropriate tests during erigine 


development. E 
Advantages: © 
o 
: © 
— Fewer potential sources of fault "© 
— More cost-effective "e 
© 
— Requirements of ULEV are met without iz 
O 


continuous-duty oxygen sensor 


— No adjustments needed in customer service or for 


exhaust emission inspections 


Operating Modes 


In all operating ranges of the engine, except directly 
after starting (when the fuel-air mixture is slightly 
richer), the mixture composition is set to lambda 1. 


The following operating modes are implemented: 


— |n Start phase: high-pressure — start of fuel-air 
mixture 


— For several seconds after Start: HOSP 


— Following Warm-Up phase: engine map 
controlled dual injection cycle 


— At coolant temperatures of 176°F (80°C) or higher: 
fuel injection synchronous with intake cycle only 


The intake manifold flaps SIR at an engine speed of 
3000 rpm. == 





Engine Management System 





Substitute Functions in Case of Sensor/Actuator Failure 


G79/G185 


G187/G188 


G247 
G336 


G476 


J271 


J538 


J757 


Ignition 


N30-N33 





Note This table refers to generally occurring faults. It is not a substitute 
for fault finding with the Workshop Manual and the "Guided Fault 
Finding" function. The parameters specified in the table are subject 
to deviation depending on fault type. Specifications are subject to 
change due to updating of engine control module software. 





47 


Service 





Special Tools 


part orin 








age! AG. VokswagenAqg 
8/9 
Ja 


Shown.Héré are the Special 
r the Chain-Driven 2.0 


Tools 
xO - = “ 
aŠ Liter 4V TSI Engine: 


5 
©? 





© 
(T10352 


For Removing the 4/3-Way Central 
Valve of the Camshaft Adjuster 





T10353 


Thrust Piece for Installing the Oil 
Seal on the Water Pump Shaft 


T10354 


Thrust Piece for Installing the Oil Seal on 
the Front Crankshaft (Vibration Damper) 
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T10355 
a Retainer for Removing the 
T% Crankshaft Center Bolt 
OO. 
"t, 
> 
19.6 
"I99jo, 4 





110360 


Torque Wrench Adapter Used for 
Removing/Installing the Belt Drive Pulley 
Bolt for the Engine Coolant Pump 
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T10359 


Engine Holder for Removing 
the Engine with Transmission 


V.A.G. 1331 
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Knovvledge Assessment 
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«NP 

. sch) © 

An on-line Knowledge Assessment (exam) is available for this Self-Study Program. 
& K 
SS 2 
© . k ; 

ihe Knowledge Assessment may or may not be required for Certification. 
G O. 


Ge 


z 
© . S L 
© You can find this Knowledge Assessment at: 5 
A 9 “a 
OD © 
$ $ 
E www.vwwebsource.com 2. 
3 5 
t (D 
E Ə 
£ 2 
3 $ 
For Assistance, please call: o 
o- S 
3 
$ © 
© Volkswagen Academy 2 
o Certification Program Headguarters < 
© Ê 
ko © 
> 1-877-491-4838 a 
SS 
u^ (8:00 a.m. to 
9 
9 
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Or, E-Mail: 


concierge © volkswagenacademy.com 
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Cautions 8 Warnings 


Please read these WARNINGS and CAUTIONS before proceeding with maintenance 
and repair work. You must answer that you have read and you understand these 
WARNINGS and CAUTIONS before you will be allowed to view this information. 


e |f you lack the skills, tools and equipment, or a suitable workshop for any procedure described in this manual, we 
suggest you leave such repairs to an authorized Volkswagen retailer or other qualified shop. We especially urge 
you to consult an authorized Volkswagen retailer before beginning repairs on any vehicle that may still be covered 
wholly or in part by any of the extensive warranties issued by Volkswagen. 


e Disconnect the battery negative terminal (ground strap) whenever you work on the fuel system or the electrical 
system. Do not smoke or work near heaters or other fire hazards. Keep an approved fire extinguisher handy. 


e Volkswagen is constantly improving its vehicles and sometimes these changes, both in parts and specifications, 
are made applicable to earlier models. Therefore, part numbers listed in this manual are for reference only. Always 
check with your authorized Volkswagen retailer parts department for the latest information. 


e Any time the battery has been disconnected on an automatic transmission vehicle, it will be necessary to 
reestablish Transmission Control Module (TCM) basic. settings using the VAG 1551 Scan Tool (ST). 


e Never work under a lifted vehicle unlessvit is solidly supported on stands designed for the purpose. Do not support 
a vehicle on cinder blocks, hollow tiles or other props that may crumble under ‘continuous load. Never work under a 
vehicle that is supported solely.by a jack. Never work under the vehicle while the engine is running. 


e For vehicles equipped with:an anti-theft radio, be sure of the correct radio activation code before disconnecting the 
battery or removing the radio. If the wrong code is entered when the power is restored, the radio may lock up and 
become inoperable, even if the correct code is used in a later attempt. 


e If you are going to work under a vehicle on the ground, make sure that the ground is level. Block the wheels to 
keep the vehicle from rolling. Disconnect the battery negative terminal (ground strap) to prevent others from 
starting the vehicleswhile you are under it. 


e Do not attempt to work on your vehicle if you do not feel well. You increase the danger of injury to yourself and 
others if you are tired, upset or have taken medicine or any other substances that may impair you or keep you from 
being fully alert. 


e Never run the engine unless the work area is well ventilated. Carbon monoxide (CO) kills. 


e Always observe good workshop practices. Wear goggles when you operate machine tools or work with acid. Wear 
goggles, gloves and other protective clothing whenever the job requires working with harmfubsubstances. 


e Tie long hair behind yourshead. Do not wear a necktie, a scarf, loose clothing, or a necklace when you work near 
machine tools or running engines. If your hair, clothing, or jewelry were to get caught inthe machinery, severe 
injury could result. 

fm 

e Do notre-use any fasteners that are;worn or deformed in norgiidl use. Some fasteners are designed to be used 
only once and are unreliable and may fail if used a second time: This includes, but is not limited to, nuts, bolts, 
washers, circlips and cotter pins. Always follow:the recommendations in this manual - replace these fasteners with 
new parts where indicated, and any other time it is deemed necessary by inspection. 
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e  lluminate the work area adequately but safely. Use a portable safety light for working inside or under the vehicle. 
Make sure the bulb is enclosed by a wire cage. The hot filament of an accidentally broken bulb can ignite spilled 
fuel or oil. 


e Friction materials such as brake pads and clutch discs may contain asbestos fibers. Do not create dust by 
grinding, sanding, or by cleaning with compressed air. Avoid breathing asbestos fibers and asbestos dust. 
Breathing asbestos can cause serious diseases such as asbestosis or cancer, and may result in death. 


e Finger rings should be removed so that they cannot cause electrical shorts, get caught in running machinery, or be 
crushed by heavy parts. 


e Before starting a job, make certain that you have all the necessary tools and parts on hand. Read all the 
instructions thoroughly; do not attempt shortcuts. Use tools that are appropriate to the work and use only 
replacement parts meeting Volkswagen specifications. Makeshift tools, parts and procedures will not make good 
repairs. 


e Catch draining fuel, oil or brake fluid in suitable containers. Do not use empty food or beverage containers that 
might mislead someone into drinking from them. Store flammable fluids away from fire hazards. Wipe up spills at 
once, but do not store the oily rags, which can ignite and burn spontaneously. 


e Use pneumatic and electric tools only to loosen threaded parts and fasteners. Never use these tools to tighten 
fasteners, especially on light alloy parts. Always use a torque wrench to tighten fasteners to the tightening torque 
listed. 


e Keep sparks, lighted matches, and open flame away from the top of the battery. If escaping hydrogen gas is 
ignited, it will ignite gas trapped in the cells and cause the battery to explode. 


e Be mindful of the environment and ecology. Before you, drain the crankcase, find out the proper way to dispose of 
the oil. Do not pear oil onto the ground, down a drain, or into a stream, pond, or lake. Consult local ordinances that 
govern the disposal of wastes. 


e The air-conditioning (A/C) system is filled with a chemical refrigerant that is hazardous. The A/C system should be 
serviced only by trained automotive service technicians using approved refrigerant recovery/recycling equipment, 
trained in related safety precautions, and familiar with regulations governing the discharging and disposal of 
automotive chemical refrigerants. 


e Before doing any electrical welding on vehicles equipped with anti-lock brakes (ABS), disconnect the battery 
negative terminal (ground strap) and the ABS control module connector. 


e 3Do not expose any part of the A/C system to high temperatures such as open flame. Excessive heat will increase 
system pressure and may cause the system to burst. 


e When boost-charging the battery, first remove the fuses for the Engine Control Module (ECM), the Transmission 
Control Module (TCM), the ABS control module, and the trip computer. In cases where one or more of these 
components is not separately fused, disconnect the control module connector(s). 


e Some of the vehicles covered by this manual are equipped with a supplemental restraint system (SRS), that 
automatically deploys an airbag in the event of a frontal impact. The airbag is operated by an explosive device. 
Handled improperly or without adequate safeguards, it can be accidentally activated and cause serious personal 
injury<To guard against personal injury or airbag system failure, onlytrained Volkswagen Service technicians 
should test, disassemble or service the airbag system. 
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Do not guick-charge the battery (for boost starting) for longer than one minute, and do not exceed 16.5 volts at the 
battery with the boosting cables attached. Wait at least one minute before boosting the battery a second time. 


Never use a test light to conduct electrical tests of the airbag system. The system must only be tested by trained 
Volkswagen Service technicians using the VAG 1551 Scan Tool (ST) or an approved equivalent. The airbag unit 
must never be electrically tested while it is not installed in the vehicle. 


Some aerosol tire inflators are highly flammable. Be extremely cautious when repairing a tire that may have been 
inflated using an aerosol tire inflator. Keep sparks, open flame or other sources of ignition away from the tire repair 
area. Inflate and deflate the tire at least four times before breaking the bead from the rim. Completely remove the 
tire from the rim before attempting any repair. 


e When driving or riding in an airbag-equipped vehicle, never hold test equipment in your hands or lap while the 
vehicle is in motion. Objects between you and the airbag can increase the risk of injury in an accident. 


| have read and | understand these Cautions and Warnings. 
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